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Interface Standards for Portable Metrology Systems

• Compared to fixed CMMs, portables are
– The new kid on the block
– A faster growing market

• Emergence of 
– Multiple portable metrology equipment 

vendors 
– Multiple portable software vendors 
– …and “interoperability” issues
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What is interoperability?

• …the ability to plug-and-play with components 
from multiple vendors worldwide with a minimum 
of cost (programming, time, quality, reduced 
competition, data translation)
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Standards provide…

• …the ability to plug-and-play with components 
from multiple vendors worldwide with a minimum 
of cost (programming, time, quality, reduced 
competition, data translation)

IF…
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We employ a successful standards 
development process 

• The interoperability solution requires concurrent 
development of
– Interfaces: Identify appropriate interfaces, identify existing 

interface standards, and identify gaps and overlaps
– Interface languages: Timely, unambiguous, sufficiently 

functional, and consensus-based
– Implementations: Timely, compliant, fully functional, 

interoperable, and performed by a critical mass of vendors 
worldwide

– Tests: Product must pass conformance and interoperability 
tests for purchase
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Metrology systems users’ perspective on interoperability
– Users want truly common interface standards that really allow 

interoperability, without limiting functionality
– Interoperability allows most-appropriate-in-class choices, efficiency, 

and low cost due to increase competition

Metrology systems vendors’ perspective on interoperability
– Vendors will seek to satisfy users’ desire for interoperability
– Vendors needed to help define the interface specification
– Vendor interest is on functionality
– Vendors fear standards will limit proprietary advantages 
– Ultimately even vendor will benefit from common specs: 

• if impartially defined, should level the playing field, 
• reduces cost of support for multiple proprietary standards

Different perspectives on 
interoperability 
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What is the goal of this 
workshop?  

• Where are we?
• Identify interoperability pain/gain
• Where do we want go?
• What can we do to get there?
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Two major impediments to a 
successful interface standards that 

save time and money

• Lack of OEM and tier supplier involvement
• Failure to use a successful standards 

development process
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Metrology community opinion from 
International Metrology Interoperability 

Summit 2006 at NIST
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IMIS results summary

• IP issues important 
– Submarine patents and copyrights

– Change control authority

• CAD + PMI to Measurement process planning of 
highest priority

• OEM and tier supplier involvement is weak in NA



304215Issue: I++ DME needs to be extended to handle more equipment, sensors, 
environment:  Extend I++ DME

32.51516.51Issue: Lack of uniform data model for the single part report.:  Provide unified 
data models for single part inspection measurement results

346226Issue:   There is no shared vision between vendors and users for interoperability 
(including consensus on open-non-Proprietary only?) To develop a shared vision, 
gather parties - what are vendor (CAD, metrology, Product Lifecycle 
Management (PLM - e.g. PTC, UG, Autodesk, Dassault) business objectives, 
what are user (eg. AIAG, suppliers, etc.) business objectives, what are 
government and standards organizations objectives, find alignment between 
them.   Solution must be win-win for all.

35.5423.58Issue: A formal I++ DME framework is needed:  Resolve IP, legal issues; Ensure 
long-term survivability of the group’s activities; Preserve participants’
investments; Foster the promotion and education process; Support, coordinate 
and expand testing activities, e.g., NIST testbed, test suite.

71123425Issue: Showstopper — must be resolved:  Lack of comprehensive non-shape 
product definitions — CAD Tolerance Data, material properties, optical 
properties, etc. 
• Evaluate GD&T in AP203 2nd Edition — consider material properties, surface 
finish
• Put GD&T definition in a derivative environment other than CAD and verify 
schema
• Push CAD vendors to supply associative GD&T
• Educate users to prevent incomplete, inaccurate, wrong, ambiguous  GD&T

Com-
binedOtherVendorUserIssue: Solution



CombinedOtherVendorUserIssue: Solution

16124Issue: Overlap between I++ DME and DMIS Part 2: dueling 
standards:  Resolve I++ DME v. DMIS Part 2 issue: Assess activities of 
I++ DME and DMIS Part 2; IMIS will work with DMSC to resolve 
overlap between I++ DME and DMIS Part 2, so that we have a single 
solution

184104Issue: CAD data (including GD&T) does not flow seamlessly to 
downstream processes when components are not from same vendor. 
Requires: buy new CAD, or buy new Inspection Planner, or translate 
the data. 
A standard data format, STEP.

205114Issue: Lack of uniform data model for quality study summary reports 
with traceability:  Develop unified data model

20.5138Issue: GD&T data is not associated with individual features of the part 
(the CAD model) which makes it impossible to automate inspection
process programming.   BTW If data is expressed as annotations in 
CAD files, or as notes on drawings it is not available to automated 
computer processes that can use it:  
CAD community puts associated GD&T in their data formats. This 
requires consensus. This is related to the meta-issue of lack of business 
case consensus.

21165Issue: Lack of standard mechanism to capture and exchange 
knowledge including methods, practices, rules:  Define extensible 
interface standard for measurement, knowledge, rules, best practices
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Testing defined

• What are we testing?
– Implementations of interface specifications 
– Specifications are not tested, but benefit from feedback

• What types of tests?
– Compliance: single implementations
– Interoperability: pairs of implementations

• Interface specifications are not formal (more like natural 
language), so building compliance tests cannot be 
automatic…have to do the hard work of designing and 
building tests and test procedures by hand
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Highly interoperable systems

Implementations Conformance and 
interoperability

tests

Common Interface
Specification

Iterative cycle

NIST Role in the Development of Truly Interoperable Systems
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Successful Demonstrations of Metrology
System Component Interoperability at the

International Manufacturing and 
Technology Show (IMTS) 
Chicago, September 2004

Quality Expo 2005 
Chicago, USA

Control 2005 and 2006
Sinsheim, Germany

Quality Expo Detroit 2006
Quality Data specification 



Distributed Interoperability Testing

Tecnomatix/USA NIST/USA

LK/UK

Wilcox/Italy
Wilcox/France

Zeiss/Germany
Mitutoyo/Germany
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Interoperability Demo at Control (April, 2005) 
for the DME Interface using I++ DME

Trimek/UCCWenzelZeiss

Calypso Studio emMeasure Zeiss-Holos Metrosoft PC-DMIS

DEA 
(Hexagon)
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I++ DME Implementation/testing team

Lockheed-Martin, Zettmess, General 
Electric Aircraft Engine, Williams 
International, Dana, Metrologic, 
Werth Messtechnik, Delmia, Capps-
Edges, John Deere, Maerklen, 
Mitutoyo, Gemodek, Mahr, 
Tecnomatix, Faro, Metromec, 
MessTechnik Wetzlar, Silma, Zeiss, 
Ford, Brown & Sharpe, Cummins, 
LK Metrology, Delphi Auto, 
Daimler-Chrysler, Caterpillar, Pratt-
Whitney, Boeing, NIST, Wenzel-
CMM, Wilcox & Associates

NIST Role in the Development of Truly Interoperable Systems
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Keys to successful testing

• Broad participation: users, vendors, 3rd party
• Fair and open specification writing/modification procedure
• Increasingly unambiguous specification
• Compliance tests that provide sufficient coverage (+errors)
• No claims of conformance without actual conformance
• Interoperability tests that demonstrate success
• Hard work!  Your participation!

NIST Role in the Development of Truly Interoperable Systems
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Lessons Learned
• Collective user support, involvement, and 

purchase requirements essential
• Hard to get user support

– Current economic environment
– U.S. management wants proof of the nature 

of the problem
– View of metrology as temporary 

evil…thinking that one day it will be 
unnecessary

• Vendors support the users
• Untimely and sub-functional standards are 

hard to avoid
• Testing is essential and must be hands-on 
• Testing after release can be more costly
• NIST support depends on volunteer effort

NIST Role in the Development of Truly Interoperable SystemsCAD downstream to metrology process definition


